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1
VEHICLE HEATED CUP HOLDER SYSTEM

BACKGROUND

The present disclosure relates to a vehicle and, more
particularly, to a system 1n the vehicle for maintaining or

increasing the temperature of a hot beverage 1n a disposable
container therefor.

Vehicles often include numerous cup holders. Many com-
muters purchase hot beverages to drink at a leisurely pace
while traveling in their vehicle. Although eflective for
retaining various beverage containers, vehicle cup holders
do nothing to maintain the beverage at a desired tempera-
ture.

Many people simply transfer their hot beverages from the
ubiquitous cardboard containers to an insulated cup, which
can be retained within a cup holder. Although effective for
maintaining the beverage therein near the optimum tempera-
ture for a period of time, such insulated cups must be
transported to the beverage shop and must be washed after
use. The convenience of the cardboard container, which can
be discarded after the beverage 1s consumed, 1s thus lost.

SUMMARY

Described herein 1s a heated cup holder system which
includes a cup holder and a sleeve receivable within the cup
holder. In operation, the sleeve 1s located around a container,
such as a cardboard container, and then the container 1is
located within the cup holder. The sleeve has a predefined
inductance. Only 1f that inductance 1s detected, will an
induction-heating element 1n the cup holder be operable to
heat a beverage in the container via induction heating.

A heated cup holder system for a vehicle, according to one
disclosed non-limiting embodiment, includes a sleeve
receivable onto a container, the sleeve having a predefined
inductance, and a cup holder including an induction-heating
clement operable to induce a current within the sleeve,
thereby heating the sleeve.

A vehicle terior, according to another disclosed non-
limiting embodiment, includes a sleeve receivable onto a
container, the sleeve having a predefined inductance, a cup
holder including an induction-heating element operable to
induce a current within the sleeve thereby heating the sleeve,
and a vehicle head unit 1n communication with the cup
holder.

The foregoing features and elements may be combined in
various combinations without exclusivity, unless expressly
indicated otherwise. These features and elements as well as
the operation thereof will become more apparent 1n light of
the following description and the accompanying drawings. It
should be understood, however, the following description
and drawings are intended to be exemplary in nature and
non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

Various features will become apparent to those skilled 1n
the art from the following detailed description of the dis-
closed non-limiting embodiment. The drawings that accom-
pany the detailed description can be briefly described as
follows:

FIG. 1 1s a schematic view of an example vehicle interior
with a heated cup holder system;

FIG. 2 1s an exploded view of a heated cup holder system
according to one disclosed non-limiting embodiment; and
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2

FIG. 3 1s a sectional view of the heated cup holder system
with a container therein.

DETAILED DESCRIPTION

Discussed herein 1s a heated cup holder system that
advantageously utilizes the ubiquitous cardboard container
(or other container type) that can be discarded after a
beverage therein 1s consumed, yet maintains or increases a
desired temperature of the beverage therein for prolonged
time periods as desired by a user. The heated cup holder
system includes an induction-heating element to mduce a
current 1n an inner layer of a sleeve for the container to
thereby heat the beverage within the container. An outer
layer 1s located around the inner layer to msulate the 1inner
layer such that a user may safely hold the sleeve with the
container therein. As the beverage temperature and other
data 1s communicated to a vehicle head unit, the heated cup
holder system, and thus the beverage temperature, 1s readily
controlled by the user.

FIG. 1 schematically illustrates a vehicle 20 with one or
more heated cup holder systems 22 within a vehicle interior
24. It should be appreciated that although particular systems
are separately defined, each or any of the systems may be
otherwise combined or separated via hardware and/or sofit-
ware.

The vehicle interior 24 also includes a vehicle head unit
30. As will be further described, the vehicle head unit 30 1s
operable to display content that can include personalized
information, entertainment content such as videos, games,
maps, navigation, vehicle diagnostics, calendar information,
weather information, vehicle climate controls, vehicle enter-
tainment controls, email, imternet browsing, or any other
interactive applications associated with a recognized user.

The vehicle head unit 30 generally includes a control
system 32 and an interactive display system 34. It should be
appreciated that although particular systems are separately
defined, each or any of the systems may be otherwise
combined or separated via hardware and/or software.

The control system 32 generally includes a control mod-
ule 40 with a processor 42, a memory 44, and an interface
46. The control module 40 may be a portion of a central
vehicle control, a stand-alone unit, or other system such as
a cloud-based system. The processor 42 may be any type of
microprocessor having desired performance characteristics.
The memory 44 may include any type of computer readable
medium that stores the data and control algorithms described
herein. The mterface 46 of the control module 40 facilitates
communication between the control module 40 and other
systems, such as the interactive display system 34 and the
heated cup holder systems 22. The interactive display sys-
tem 34 includes a display 50 about which control elements
52 are arranged to provide a user interface within the vehicle
interior 24. Alternatively, or in addition, the display 50
combines at least some of the control elements 52 into a
touch panel display.

With reference to FIGS. 2 and 3, each heated cup holder
system 22 1ncludes a cup holder 60 and a sleeve 62 receiv-
able within the cup holder 60. The cup holder 60 1s typically
a generally cylindrical receptacle with an induction-heating
clement 64 located 1n and/or around a bottom surface 66
and/or a wall surface 68. The induction-heating element 64,
as well as sensors, including, but not limited to, a tempera-
ture sensor 70 and an induction sensor 72, communicate
with the processor 42 via the interface 46.

The sleeve 62 may be of an adjustable diameter via for
example, a C-shaped resilient material such that the sleeve
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62 1s readily received onto a container 90 such as a card-
board container, foam container, or other disposable or
non-disposable type container of various diameters. Alter-
natively, the sleeve 62 may be of a fixed diameter readily
received onto a majority of commercially available dispos-
able containers typically provided by coflee shops, drive
through drive-through establishments, and other places at
which hot beverages are sold. In another disclosed non-
limiting embodiment, the sleeve 62 is integrated with the
container 1tself.

The sleeve 62 generally includes an 1nner layer 80 and an
outer layer 82. It should be appreciated that although two
layers 80, 82 are illustrated i1n the disclosed non-limiting
embodiment, various additional layers may alternatively or
additionally be provided.

The mner layer 80 may include a ferromagnetic material
of a predefined inductance. That 1s, the induction 1s of a
known value specifically recognizable by the induction
sensor 72. The ferromagnetic material may be a metal
material or other conductor by which a change in current
flowing therethrough “induces” a voltage 1 both the con-
ductor 1tself (self-inductance) and in any nearby conductors
(mutual inductance).

The outer layer 82 1s located around the 1inner layer 80 and
insulates the inner layer 80, such that a user may sately hold
the sleeve 62 with the container 90 therein. The outer layer
82 may be manufactured of a silicone elastomer, a heat-
resistant fabric, or other heat-resistant material.

In operation, the sleeve 62 is located on the container 90,
and then located within the cup holder 60 together with the
container 90. As the sleeve 62 has a predefined inductance.
Only 1f the induction sensor 72 detects that predefined
inductance, will the induction-heating element 64 be oper-
able. That 1s, the cup holder 60 1s only operable to apply heat
when the particular sleeve 62 1s located therein, thus pre-
venting operation should other metal containers, coins, or
other object be placed in the cup holder 60.

Once the sleeve 62 1s recognized, the induction-heating
clement 64 will induce a current in the induction-heating
clement 64. Note that both an alternating current (AC) and
a pulsed direct current (DC) induction current may be used.
The current in the induction-heating element 64 induces a
magnetic field. Since the sleeve 62 1s in close proximity to
the induction-heating element 64, a current 1s generated in
the inner layer 80 of the sleeve 62 via mutual induction. The
current generated in the inner layer 80 interacts with the
magnetic field and causes heat, thereby heating the beverage
inside the container 90.

The temperature sensor 70 1s located to measure a tem-
perature of the beverage for communication to the processor
42 via the interface 46. The temperature of the beverage, as
well as other information such as the status of the heated cup
holder system 22, may be displayed on the display 50 of the
interactive display system 34 (FIG. 3). As the temperature
and other data 1s communicated to the vehicle head unit 30
via, for example, a vehicle control area network that pro-
vides a data bus for vehicle electronics, the heated cup
holder system 22 1s readily controlled by the user. Various
controls such as temperature, increase, decrease, hold, etc.,
may be provided thereby.

The heated cup holder system 22 thereby advantageously
utilizes the ubiquitous cardboard container that can be
discarded after the beverage 1s consumed, yet heats or
maintains the beverage therein at a desired temperature for
prolonged time periods as desired by a user.

The use of the terms ““a.” “an,” “the,” and similar refer-
ences 1n the context of description (especially 1n the context
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4

of the following claims) are to be construed to cover both the
singular and the plural, unless otherwise indicated herein or
specifically contradicted by context. The modifier “about”
used 1n connection with a quantity 1s inclusive of the stated
value and has the meaning dictated by the context (e.g., 1t
includes the degree of error associated with measurement of
the particular quantity). All ranges disclosed herein are
inclusive of the endpoints, and the endpoints are indepen-
dently combinable with each other.

Although the different non-limiting embodiments have
specific illustrated components, the embodiments of this
invention are not limited to those particular combinations. It
1s possible to use some of the components or features from
any of the non-limiting embodiments in combination with
features or components from any of the other non-limiting
embodiments.

It should be appreciated that like reference numerals
identily corresponding or similar elements throughout the
several drawings. It should also be appreciated that although
a particular component arrangement 1s disclosed in the
illustrated embodiment, other arrangements will benefit
herefrom.

Although particular step sequences are shown, described,
and claimed, 1t should be understood that steps may be
performed 1n any order, separated or combined unless oth-
erwise indicated and will still benefit from the present
disclosure.

The foregoing description 1s exemplary rather than
defined by the limitations within. Various non-limiting
embodiments are disclosed herein, however, one of ordinary
skill 1n the art would recognize that various modifications
and variations in light of the above teachings will fall within
the scope of the appended claims. It i1s therefore to be
appreciated that within the scope of the appended claims, the
disclosure may be practiced other than as specifically
described. For that reason the appended claims should be
studied to determine true scope and content.

What 1s claimed:

1. A heated cup holder system for a vehicle, comprising:

a sleeve having a sidewall by which the sleeve 1s recerv-

able onto and around a container to form a container/
sleeve combination, the sleeve including an insulated
conductive layer along the sidewall; and

a cup holder having a bottom surface and a wall surface

by which the cup holder is serviceable as a receptacle
for the container/sleeve combination, the cup holder
including an imnduction-heating element, the induction-
heating element operable, when the sleeve 1s recerved
in the cup holder, to induce a current 1n the msulated
conductive layer, thereby heating the sleeve.

2. The system as recited 1n claim 1, wherein the isulated
conductive layer 1s manufactured of a ferromagnetic mate-
rial.

3. The system as recited 1n claim 2, wherein the insulated
conductive layer 1s mnsulated by a surrounding outer layer
along the sidewall.

4. The system as recited in claim 3, wherein the surround-
ing outer layer 1s manufactured of a silicone elastomer.

5. The system as recited 1n claim 1, wherein the sleeve 1s
open-ended and the sidewall 1s resilient, whereby the sleeve
1s of an adjustable diameter, and thereby receivable onto and
around containers with varying diameters to form respective
additional container/sleeve combinations.

6. The system as recited in claim 5, wherein the sidewall

1s C-shaped.
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7. The system as recited 1n claim S, wherein the 1nsulated
conductive layer 1s manufactured of a ferromagnetic mate-
rial, and insulated by a surrounding outer layer along the
sidewall.

8. The system as recited 1n claim 7, wherein the surround-
ing outer layer 1s manufactured of a silicone elastomer.

9. The system as recited in claim 1, wherein:

the sleeve 1s open-ended, and the sidewall 1s resilient and

C-shaped, whereby the sleeve 1s of an adjustable diam-

eter, and thereby recervable onto and around containers

with varying diameters to form respective additional
container/sleeve combinations; and

the msulated conductive layer 1s manufactured of a fer-

romagnetic material, and insulated by a surrounding

outer layer along the sidewall manufactured of a sili-
cone elastomer.

10. The system as recited 1n claim 1, wherein the induc-
tion-heating element 1s included in the cup holder along the
bottom surface.

11. The system as recited 1n claim 1, wherein the induc-
tion-heating element 1s included in the cup holder along the
wall surface.

12. The system as recited 1n claim 1, wherein the con-
tainer 1s manufactured of at least one of a cardboard material
and a foam material.

13. A vehicle, comprising:

a heated cup holder system including:

a cup holder having a bottom surface and a wall surface
by which the cup holder 1s serviceable as a recep-
tacle, the cup holder including an induction-heating
clement, the induction-heating element operable to
induce a current 1n conductive items received in the
cup holder;

a sleeve having a sidewall by which the sleeve is
recetvable onto and around a container to form a
container/sleeve combination receivable 1n the cup

holder, the sleeve including an insulated conductive

layer along the sidewall, the mnsulated conductive

layer responsive, when the sleeve 1s received 1n the
cup holder, to operation of the induction-heating
clement to have a current induced therein, whereby
the sleeve 1s heated; and

at least one sensor operable to detect information about
the cup holder; and

a control system in commumcation with the heated cup

holder system, the control system operable to operate

the mduction-heating element based on the detected
information about the cup holder.

14. The vehicle as recited 1n claim 13, wherein:

the at least one sensor includes an induction sensor

operable to detect the inductance of conductive 1tems

received 1n the cup holder;

the sleeve 1s of a predefined inductance defined by the

insulated conductive layer; and

the control system 1s operable to operate the induction-

heating element only when the detected inductance 1s

the predefined inductance.

15. The vehicle as recited 1n claim 13, wherein:

the at least one sensor includes a temperature sensor

operable to detect the temperature of 1tems received 1n

the cup holder; and

the control system 1s operable to operate the mduction-

heating element based on the detected temperature.

16. The vehicle as recited in claim 13, wherein the sleeve
1s open-ended and the sidewall 1s resilient, whereby the
sleeve 1s of an adjustable diameter, and thereby receivable
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6

onto and around containers with varying diameters to form
respective additional container/sleeve combinations.

17. The vehicle as recited 1n claim 16, wherein the
sidewall 1s C-shaped.

18. The vehicle as recited 1n claim 16, wherein the
isulated conductive layer 1s manufactured of a ferromag-
netic material, and isulated by a surrounding outer layer
along the sidewall.

19. The wvehicle as recited 1n claim 18, wherein the
surrounding outer layer 1s manufactured of a silicone elas-
tomer.

20. The vehicle as recited in claim 13, wherein the
induction-heating element 1s included in the cup holder
along the bottom surface.

21. The vehicle as recited in claim 13, wherein the
induction-heating element 1s included in the cup holder
along the wall surface.

22. The vehicle as recited 1n claim 13, wherein the
container 1s manufactured of at least one of a cardboard
material and a foam matenal.

23. A vehicle, comprising:

a heated cup holder system including:

a cup holder having a bottom surface and a wall surface
by which the cup holder i1s serviceable as a recep-
tacle, the cup holder including an induction-heating
clement, the induction-heating element operable to
induce a current in conductive items recerved 1n the
cup holder;

an open-ended sleeve having a resilient sidewall by
which the sleeve i1s receirvable onto and around
containers with varying diameters to form respective
container/sleeve combinations receivable 1n the cup

holder, the sleeve including an insulated conductive

layer along the sidewall, the insulated conductive

layer manufactured of a {ferromagnetic material
defining a predefined inductance of the sleeve, insu-
lated by a surrounding outer layer along the sidewall,
and responsive, when the sleeve 1s recerved 1n the
cup holder, to operation of the induction-heating
clement to have a current induced therein, whereby
the sleeve 1s heated;

an 1nduction sensor operable to detect the inductance of

conductive items received 1n the cup holder; and

a temperature sensor operable to detect the temperature

ol 1tems received 1n the cup holder; and

a head unit in communication with the heated cup holder
system, the head unit operable to:

implement user controls for the heated cup holder

system; and

operate the induction-heating element only when the

detected inductance 1s the predefined inductance, the

operation according to the user controls and based on

the detected temperature.

24. The vehicle as recited in claim 23, wherein the
induction-heating element 1s included in the cup holder
along the bottom surface.

25. The vehicle as recited in claim 23, wherein the
induction-heating element 1s included i1n the cup holder
along the wall surface.

26. The vehicle as recited 1n claam 23, wherein the
container 1s manufactured of at least one of a cardboard
material and a foam material.
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